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RINGWORM OF THE SCALP*
RALPH P. BEHLING, M.D. AND IVAN J. MARKEL, M.D.
In 1943 an epidemic of ringworm of the scalp was reported in many states and
the Dermatology Section of the Industrial Hygiene Division of the U. S. Public
Health Service was requested to assist with control programs in many states.
The customary method of control was either the exclusion of infected children
from school or their isolation in certain schools. The usual treatment was
epilation by roentgen therapy.
In July 1944, an officer from the Dermatology Section of the U. S. Public
Health Service was assigned to Hagerstown, Maryland, to work with the Health
Department on the control and treatment of ringworm of the scalp in that area.
Through this work (1) it was apparent that an epidemic of scalp ringworm not
only can be controlled, but the cases can be cured with topical medication.
In November 1946, the State of Indiana asked for assistance, and one of the
authors (R. T. B.) was assigned to that state. Most of the supervision was in
Elkhart, an industrial town of 33,000 inhabitants. A plan very similar to the
previously-mentioned plan was inaugurated.
The reasons for adopting the local treatment method rather than X-ray epila-
tion were: (1) personnel, adequately trained in the Kienbock-Adamson technic
of roentgen epilation, was not available, (2) experience has shown that in large
communities where adequately trained personnel was available, a long time is
required to administer roentgen ray treatment to all of the known infected cases,
and after epilation topical treatment is still required, (3) errors in technic have
on rare occasion resulted in permanent alopecia.
Eighty of the cases in Elkhart had been previously treated with X-ray epila-
tion; only 10 of these had had complete epilation. These cases were given
topical applications along with all the other cases and allowed to attend school.
The 10 children who received complete epilation were cured with fewer applica-
tions of the ointment, an average of 15 treatments. X-ray did not hasten the
time of cure of the 70 children whose epilations had been incomplete. Their
average number of treatments for cure were the same as those receiving no X-ray
treatment.
Clinics were set up in the largest schools with a supervisor (preferably a nurse)
in charge and vohmteer mothers to help her. These were all trained by one of
the authors (R. T. B.) to use the Wood's light and to administer the treatment
properly. A doctor was also assigned to each clinic so that each case could be
seen at least once every two weeks.
A rapid screening of every school child was carried out in the clinics with the
use of the Wood's light (filtered ultraviolet light). Each child found to be in-
fected was sent home with a letter to the parents explaining that the child had
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ringworm of the scalp and would have to be treated in the clinic every morning.
A regular attendance card was kept and the pupils were excused from class to
attend the clinic.
Each child attending the clinic had either the ointment rubbed into his head
briskly for 5 minutes or the liquid painted on. As frequently as the supervisor
could, she would pluck out isolated, infected hairs with forceps using the Wood's
lamp to detect the fluorescent hairs.
Once every 2 weeks each child had his hair clipped close to the scalp. This
was done in the clinic by the supervisor. Newspapers were placed upon the
floor and a plastic apron was placed over the child's shoulders which completely
covered all of his clothes. Over this was placed a newspaper apron which ex-
tended to his chest and caught most of the hairs. Alter the haircut the plastic
apron was wiped off with an alcohol sponge and then examined with the Wood's
light for infected hairs. The paper apron and papers on the floor were then
destroyed by burning. The clippers were cleansed by placing them in hot oil
(100°C.) for one minute and running them for a few seconds while immersed.
Most of the schools had rooms that could be darkened for the use of the Wood's
light. However, in some schools, small booths were constructed 6 x 10 x 7 feet,
which were very practical. These were constructed of plywood, and housed a
table and chair. After the patient had been examined under the light, he was
sent out into the main room for his treatment.
Soon after the clinics were started, the barbers were given talks on ringworm of
the scalp and told how they could cooperate in eradicating the epidemic. They
agreed to (1) not cut the hair of any obviously infected child, (2) discontinue the
use of neck dusters and brushes on children, and (3) sterilize the clippers and
combs used on any child under 16 years of age. The combs were cleaned with
soap and water and a brush, but the clippers were cleaned either by running 1
minute in hot oil (100°C.), or by holding the clippers for a few seconds over an
alcohol lamp or a singe stick.
Theater managers were asked to vacuum the backs of the plush seats at night
and furnish the children with newspapers to put over the backs of the seats.
The theater which most of the children attended was asked, through its manager,
to purchase a Wood's lamp, and instructions in the use of it were given.
The back of each plush seat was examined by the senior author, and many of
these were found to contain infected hair. In the theater which most of the
children attended, 20 out of 200 seats contained infected hairs. These hairs were
sent to the State laboratory and cultured on Sabouraud's medium. Growth of
M. audowini was obtained from all of these hairs. The 20 seats were all in the
first 5 rows. The manager of the theater examined the seats at night with a
Wood's light and removed all fluorescent hairs with a forceps.
In January 1947, the barbers agreed not to cut the hairs of any child under 16
years of age who did not present a "hair-cut permit." These permits were issued
in the clinics by the supervisor and were good for a period of 24 hours.
The first screening when the clinics opened on November 19, 1946, revealed
347 cases among the school children. Most of these were put under treatment
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immediately. Some of the parents were a bit hesitant about letting their children
be subjected to this treatment. Finally, however, every one complied with the
rules fairly well.
The second screening of the school population in December 1946, revealed 42
new cases, bringing the total to 389 cases. During January, 19 new cases de-
veloped, making the total 408 cases. However, by this time, 28 cases were cured
(Wood's light negative for at least 10 weeks) and 92 were tentatively cured
(Wood's light negative for at least 2 weeks). Following this 2-week period, the
tentatively cured children were kept under observation for a period of 6 addi-
tional weeks before they were declared completely cured.
In February, 13 new cases were discovered, 9 of which were pre-school, making
only 4 new cases among the school-aged children. This indicated that the epi-
demic was under control. By this time 87 cases were cured.
In March 1947, 8 new cases were found, bringing the total to 429. These new
cases were in brothers or sisters of infected children. Five of these were of pre-
school age. By March, 210 of the cases were cured, leaving only 219 cases under
treatment.
In April, 3 new cases were found in pre-school children, but 76 were cured, so
that only 143 cases remained under treatment.
During May and June, 47 more cases were cured, leaving 96 cases to be treated
during the summer vacation. Thirteen children had moved out of town from
April up to the time of school vacation.
In the treatment routine, only 2 medications were used:
(1) An ointment containing 5 per cent salicylanilide, 1 per cent Hyamine 1622,
and Carbowax 1500. This was rubbed into the scalp for 5 minutes each day.
(2) A liquid containing 10 per cent copper undecylenate, 5 per cent undecylenic
acid, 1 per cent Aerosol O.T. and carbon tetrachioride.' This was applied with
a toothbrush to the scalp.
Of the 335 cured, 241 were cured with salicylanilide mixture alone. The
average number of treatments was 50. At the end of 50 treatments, if the child
was showing no further improvement to the ointment, he was treated with the
liquid (copper undecylenate mixture). Seventy-two cases were cured after
having been changed from the ointment to the liquid. The average number of
treatments with the liquid was 25. Twenty-two new cases (without any pre-
vious treatment) were cured with liquid fungicide alone, and here the average
number of treatments was 26.
Of the 96 cases remaining (not cured) at the end of the school year, 54 were
under the liquid medication and had had 50 applications. In 10 cases the in-
fection seemed to be spreading; in 20 the infection was stationary; and 24 cases
were showing improvement. The remaining 42 cases, after 50 liquid treat-
1 Since this work has been done, it has been suggested by the Food and Drug Adminis-
tration that carbon tetrachloride is too toxic to be used in a local application. (Recently
a different solvent has been substituted for the carbon tetrachloride and has been accepted
by the Food and Drug Administration). The copper undecylenate liquid (Decupryl) was
kindly furnished by the manufacturer, the Crookes Laboratories, Inc. of New York City.
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ments, were changed to the ointment, because of failure to improve under liquid
treatment.
Fifteen per cent (60 cases) treated with the ointment had local reactions,
which consisted principally of papular eruptions confined to the scalp. About
1 per cent (17 cases)...showed a typical kerion reaction. These reactions proved
to be good signs, however, for soon after this, if the ointment was continued, the
patient was cured.
Only one case showed a local reaction to the liquid medication, and this con-
sisted of kerion; again it proved to be a good sign.
In only 20 per cent of the cases were the hairs cultured and the fungi identified.
Facilities were not available to culture all the cases. However, all the cases
showing any inflammatory reactions at their first visit to the clinic were cultured.
Hairs from the backs of theater seats were also cultured. All of these cultures
revealed Microsporon audouini.
SUMMARY
In a city having 5,810 school children, 431 children developed ringworm of the
scaip. This study has demonstrated that an epidemic of scalp ringworm, not
only can be controlled, but also that the cases can be cured by application of
topical medication.
The 431 cases were treated locally with either copper undecylenate or salicyl—
anilide mixtures. At the end of the school year, 96 cases which were not com-
pletely free of ringworm remained. This gives a cure rate of 78 per cent. Of the
uncured 96 cases, in only 10 did the infection seem to be spreading, while in 20
the infection appeared to be stationary, and 23 cases were showing improvement.
The average number of applications of the ointment in those cured (241 cases)
was 50. The average number of applications of liquid in those cured (22 eases)
was 26. Seventy-two cases were cured with a combination of ointment and
liquid medication.
This study has confirmed the work of Dr. Schwartz and his collaborators
in Hagerstown, Maryland, showing that an epidemic of ringworm of the scalp
can be controlled by local application.
For a program of this type to be successful, it is necessary to have the com-
plete cooperation of all of the physicians in the locality, as well as the school
teachers, public health nurses, and barbers.
It was possible to obtain complete cooperation with the above personnel in
the various towns in Indiana.
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